FK506 and sildenafil promote erectile function recovery after cavernous nerve injury through antioxidative mechanisms.
Immunophilin ligands and phosphodiesterase type 5 (PDE5) inhibitors are touted to promote erectile function recovery after cavernous nerve (CN) injury. However, the mechanisms for their effects remain unclear. To compare the erection recovery effects of the immunophilin ligand FK506 and the PDE5 inhibitor sildenafil after CN injury and determine whether they involve antioxidative and/or antiapoptotic mechanisms. Initial experiments established conditions of our CN injury model in adult male Sprague-Dawley rats. Subsequently, we evaluated treatment effects 14 days after: (i) unilateral CN injury (UNI) + saline (vehicle control); (ii) UNI + FK506 (5 mg/kg once daily, subcutaneous x 5 days); (iii) UNI + sildenafil (20 mg/kg every 8 hours, subcutaneous x 7 days); (iv) UNI + FK506/sildenafil; and (v) sham surgery. Intracavernous pressure (ICP) measurement after CN electrical stimulation to assess erectile function and Western blot analysis of expressions of glutathione peroxidase (GPX; antioxidant enzyme), nitrotyrosine (NT; oxidative stress marker), and phosphorylated and total Akt (antiapoptotic factor) in penes. In the UNI model, GPX expression was increased at Days 1 and 7, while p-Akt expression decreased at Day 1 and returned to baseline at Day 7. GPX expression was significantly higher in the UNI + FK506 group compared with the saline-treated group (P < 0.05). ICP increased in all treatment groups compared with that of the saline-treated group (P < 0.05). NT levels were increased after saline treatment (P < 0.05) but not after FK506 and sildenafil treatment, alone or in combination. GPX was localized to nerves coursing through the penis and to smooth muscle and endothelium of the dorsal vein and arteries. Both FK506 and sildenafil protect erectile function after CN injury by decreasing oxidative stress-associated tissue damage. FK506 may act through increased GPX activity. Further research is required to elucidate mechanisms associated with the beneficial effect of sildenafil.